The study was set up to identify the extent and nature of difficulty with activities of daily living (disabilities) among elderly village residents of Bangladesh, to describe help currently given and to identify possible interventions. It was carried out at Gonoshasthaya Kendra (GK), a community development organization responsible for the health care of 600 villages with a population of some 1.5 million. Methods: A survey card was designed and piloted using 12 questions on disability, elaborated from the Washington Group Disability questions, together with a checklist of health problems. A survey was carried out in 2010 in 535 villages under the care of GK since 2005, with village paramedics interviewing residents believed to be age 60 years or older. Respondents were matched where possible to data from the 2005 GK household census, giving data on education, occupation, socioeconomic group and smoking habit. Results: Survey cards were completed for 43417 residents of which 17346 were matched to residents recorded in the GK census as born ≤ 1945. The proportion reporting 'much difficulty' on one or more functional capacities increased steadily with age, reaching 55% (1796/3620) among those ≥ 85 years. Difficulties most frequently reported were lifting and carrying, vision and going outside the home. At all ages women were more likely to report 'much difficulty' than men (OR = 1.43 (1.35 to 1.48)), with widows and the illiterate at greater risk. Health problems, particularly hemiplegia, resting tremor, urinary incontinence and depression were strongly related to the 12 disabilities assessed. Help came almost entirely from family members; of 11211 villagers with 'much difficult' on at least one functional capacity, only 15 reported getting help outside the family.
Background
Bangladesh is a poor, largely rural, country with a population of more than 150 million. Although health services remain limited, much has been achieved among the young, but with little care from outside the family for the growing population of the rural elderly. The present study was designed to identify important difficulties in functional capacity in the elderly living in villages under the care of Gonoshasthaya Kendra (GK), a community development organization which provides primary health care through paramedics trained for 2 years within GK. At the time of the survey GK was responsible for the health care of 600 villages with a population of some 1.5 million. Rural health care was administered through 16 sub-centres, administering 40 health centres, from which a paramedic was assigned responsibility for each village, providing front line care.
Our aim was to collect information that would serve to improve the management of disability in the elderly. The WHO Study on global AGEing and adult heath (SAGE) has developed interview schedules to collect data on ageing, which have been used in some less developed countries including one area of Bangladesh [1] , but the schedules appeared too complex for our goal of identifying interventions that might be helpful in poor rural communities. We adopted instead the set of 6 disability questions developed by the 'Washington Group ', covering vision, hearing, remembering or concentrating, walking or climbing stairs, self care (washing or dressing) and communicating [2] . We expanded these to help us better understand the circumstances in which difficulties occurred and might be managed. We then used this tool in a survey of elderly villagers living in 535 villages that had been under the care of GK since 2005, when a GK house-to-house census had been conducted by the paramedic assigned to each village.
Methods
Target population 1) Conceptual. The survey was designed to include all those still living in 2010 in the village recorded in the 2005 GK census and with a recorded census birth year of 1945 or earlier (i.e. 65 years or greater at the time of the survey). 2) Pragmatic (survey population). All residents of each village believed to be 60 years or older were identified. In the absence of any birth certification true age was difficult to ascertain, either in the census or survey; a standard protocol was used, estimating age from historic events. 3) Matched sub-population. Information from the 2005 census and 2010 survey were matched on household number and sex for all those recorded with a birth before 1945 in the census, thus approximating the initial design.
Survey card
The survey card (Additional file 1) devised was in 5 parts, demographic (age, sex, marital status, age of living spouse), difficulties with activities of daily life (disability: questions 1-12), health problems (ill-health: Q13), resting tremor, as a coarse screen for Parkinson's disease (Q14) and help received and needed (Q15 and 16). Questions 1 and 2 on the card and the response scale for all disability questions ('no problem' to 'can't do it at all') were taken directly from the Washington Group questions 1 but the remaining 10 disability questions were elaborated to help identify barriers that might be susceptible to intervention. Respondents were asked to provide their own perception of degree of difficulty but paramedics were asked to record whether this was importantly underrated. The health problems listed were those felt by GK physicians (ZC, RH) to be the most troublesome among elderly villagers: space was left to record 'other' problems. The final English version was translated into Bangla and back-translated before being piloted for comprehension in villages that had come under the care of GK since 2005.
Administration
Starting in November 2009, the paramedic in each village conducted a house-to-house survey to compile a list of villagers believed to be aged 60 or greater. She then sought to interview all listed, recording the reason for any failure to do so. Supervisors re-interviewed about 10% of respondents to ensure that the interview had indeed been conducted. Cards were checked for completeness locally and returned to the GK research unit for coding and data entry. Responses to the disability and ill-health questions (Q1-14) were entered as recorded. Up to three responses were coded for open-ended items. Data collection was completed in May 2010.
Matching to census
Survey respondents were matched to the census data , collected by paramedics in a house-to-house survey in 2005, on village, household number and sex Where a match was achieved, census year of birth, educational level, socioeconomic status (used by GK to determine payment), occupation in 2005 and smoking habit (yes/ no) were added to the survey data file.
Statistical methods
Three composite scores were calculated, the total number of disabilities coded as either 3 or 4 (range 0-12), a total disability score (the sum of codes 1-4 on all 12 items: range 12-48) and the total number of boxes checked (from joints to 'other') at Q13 (range 0-10).
The demographics of the 2 populations (survey and census-matched) were compared and the frequency of reporting each disability and health problem examined by age and sex. Disability was considered to be present only for those reporting that they had either 'much difficulty' (code 3) or 'could not do it at all' (code 4) on Q1-12. The relation of each disability to age, family structure (living spouse) and census information on poverty, literacy, employment and smoking was examined by logistic regression, stratified by sex. The model also included the health problems listed at Q13 (except prolapse, applicable to women only) and at Q14. In these regressions the effect of each factor (present versus absent) was calculated in a model containing all potential predictors and confounders. The relation of total disability score (range 12-48, log-transformed to reduce skew) to health problems as examined by linear regression. Help received and needed was examined by age, sex and extent of disability.
There were very few missing values on items other than age. In analyses including age missing values were excluded: those reporting an age <60 years (but believed to be ≥60 years) were included as a distinct group. The analysis was carried out using SPSS/PASW Statistics 18.
Results

Participation and matching
Survey cards were completed and entered for 43417 residents. Non-completion was recorded for 12969, with 54 recorded as refused, 5821 as died before an interview could be completed, 2006 as having moved out of the village and 1496 as still living there but never found at home. No reason was given for non-completion for 3592. In the absence of an independent nominal roll there was some uncertainty about the true size of the target population, but the response rate estimated from these figures (excluding those who had died or moved away) was 89.4% (43417/48559).
Of the 43417 interviewed, 17346 (40%) were successfully matched to a villager of the same sex at the same address in the census data of 2005, with a census birth year ≤ 1945: scrutiny of the names recorded at the census and survey in a random sample of matched records showed a very high concordance (>95%). Because of changes in household numbering no matching was possible for 70 villages. Among those in the remaining 465 villages, subjects not matched either did not appear in the census data for that village (as would happen if they had moved into the village since 2005 or had been omitted in error from the census) or appeared in the census but with a different household number or with a birth year > 1945.
The study populations
The age and sex reported in the survey are shown in Table 1 for all responders and for the subgroup matched to the census, together with the number of disabilities and health problems reported. The expected deficit (implied by matching on birth ≤ 1945) was evident in the age group 60 < 65 years in the census-matched subpopulation. Women were younger than men (were more often <75 years) and more likely to be widowed. The proportion with no disability or health problem was very similar in the two populations. Overall nearly three quarters of the respondents reported that they had no serious difficulty with any of the functions listed, but the proportion with difficulties increased steadily with age. In those aged 85 years of greater 55% (1796/3620) had 'much difficulty' with at least one functional capacity. In this elderly population as a whole <3% reported such difficulty on 6 or more capacities, but this rose to 14.6% (477/3620) in those ≥85 years. Health problems were reported more frequently than 'much difficulty' with functional capacities. Almost all respondents (92.7%) reported at least one health problem that made life difficult.
At the census ( Table 2 ) some 90% of these women had been recorded as illiterate as had two thirds of men, with younger respondents being less likely to be illiterate than the very oldest. Very few women were employed at the census, with the most common job coded as a day labourer in all age groups. In men the proportion not working increased with age at census, with about a third of the oldest group of men (>75 years in 2005) being classified as 'dependent'. Farming was by far the most common occupation among men of all ages. Classification by socioeconomic group depended on the assets of the household, with few coded as 'very poor or destitute'. About half the men but few women were smokers at the time of the census.
Disability
Reporting of difficulty (code 3 or 4) increased steadily with age for all disabilities, with women more likely than men to report disability at almost every age ( Table 3 ). The ranking of disabilities was very similar at each age, with difficulties in lifting and carrying, seeing, and going for some distance outside the home being rated as 'much difficulty' or 'can't do at all' by some 20% to 50% of those aged 85 or greater. The final column in Table 3 shows the number for whom the paramedic reported the difficulty underestimated. These were uniformly low.
The reporting of troublesome heath conditions followed a similar pattern to that for disability (Table 4 ) with only uterine prolapse and sexual difficulties not showing increase with age, in women. Painful joints were by far the most common symptom, with little increase in the proportion reporting this symptom once the age of 70 years had been reached. In those ≥85 years chest pain and urinary incontinence were, for both men and women, the second and third most common condition. The recoding of 'other' problems was not related to age. Responses to this question had been coded to capture reports of diabetes, hypertension, digestive system problems and back pain, but the number reporting each condition was small.
Results of 12 logistic regression analyses relating specific disability to socio-demographic and heath conditions showed each disability remained significantly related to increasing age in the full model (except for 'getting enough to eat 'for men) ( Tables 5 and 6 ). Widowhood (no living spouse) was associated with the reporting of all but one disability for women and for 9 /12 disabilities for men. In contrast, the small number of 'very poor or destitute' were not at greater risk (compared to the wealthiest in these villages), except for not getting enough to eat. Illiteracy was most strongly related, for both men and women, with difficulties seeing and hearing, going outside and lifting and carrying heavy loads. A man not working at the census was more likely to be disabled at the time of the survey (having adjusted for age), being more at risk on 7 of the 12 functional capacities. Smoking was not related to disability. The relation between disability and troublesome health conditions varied markedly with the type of ill-health.
Painful joints, although the most common complaint, were related only to difficulty lifting whereas hemiplegia and resting tremor were associated with increased risk of reporting every dimension of disability. In men, but not in women, breathing problems were commonly associated with disability. Chest pain showed little consistent relation to disability. Further analysis indicated a strong relation between depression and reports of chest pain: 55.9% (5345/9556) of those saying that depression often made life difficult reported chest pain compared to 39.3% (13307/33861) of those not reporting depression. Inclusion of depression in the model attenuated the bivariate relation between chest pain and, for example, difficulty walking in the home. Overall, the relation between depression and reported disabilities was striking ( Tables 5 and 6 ): a subject who was 'very often depressed' was more likely to report difficulties on each of the disability questions (except hearing for women). The relation of disability to urinary incontinence was at least as strong, with both men and women who reported troublesome urinary incontinence being more likely to report each disability (except, for women, not getting enough food). In all age groups there was a close relation between urinary incontinence and depression, with depression reported overall in 41.0% of those who reported troublesome urinary incontinence but only 14.6% of those who did not. In a linear regression in which total disability score was the dependent variable, urinary incontinence was more strongly related to overall disability than any health problem except hemiplegia tremor and resting tremor ( Table 7) .
Help received and needed
More than half the oldest group (over 85 years) had some help from a family member (Table 8) : help from someone outside the family was mentioned by only 39: of 11211 villagers with 'much difficult' on at least one functional capacity, only 15 reported getting help outside the family. For women help was most commonly from a daughter-in-law, with mobility and bathing the most common assistance. In a logistic regression analysis, with any help reported (or not) as the outcome, help received was reported somewhat more frequently by women, by those with no living spouse, those who were older and those with a higher disability score (Table 9 ). Nearly two thirds of both men and women in the survey reported that they were in need of help. The help specified was most usually treatment for a medical condition or financial aid (Table 8 ).
Discussion
This survey of disability in some 43,000 villagers believed to be aged ≥60 years found that only a minority (26%) reported 'much difficulty' on any of 12 functional capacities. The proportion increased markedly with age and amongst the most elderly (≥85 years) there were widespread problems, in lifting and carrying, with eyesight and with going outside the house for any distance. It is of note that only 29% of the elderly villagers reported receiving any help from their family members and virtually none had help from outside the family. However those receiving help from the family did appear to be those with the greatest needs.
The study was set up to find ways in which the extent and impact of disabilities could be lessened by appropriate interventions. The high disability rate among those with hemiplegia was expected but the recent introduction by GK of community physiotherapists may help to ensure that a greater proportion of survivors have rapid and appropriate rehabilitation. The comprehensive range of disability among those with a resting tremor is also of interest and would warrant a more focused inquiry: those reporting the symptom here are unlikely to have been formally assessed or treated. Further investigation is also needed of the possible contribution of high levels of manganese (commonly found in drinking water in rural Bangladesh [3] ) to Parkinson-like illness [4] . If this were demonstrated, primary prevention of the disease and subsequent disability might be feasible. There is also some scope for intervention to meet the needs of the relatively small groupa total of 1243who reported that they would be helped by a prosthesis, mainly to aid mobility or vision. The high rate of disability reported by those with urinary incontinence is of particular interest, not least because of the possibility of intervention to improve its management [5, 6] . The direction of causality between the incontinence and the reported disability (and the relation to depression) is likely to be complex. Given that toilet facilities in Bangladeshi village homes are outside the main living quarters, the ability to hold urine may be severely challenged in an elderly person with poor mobility and vision. A program to increase mobility and to improve the management of urinary incontinence would have priority in this population.
The strength of the study lies in the representation of functional difficulties and ill-health in an entire population of elderly rural villagers and in the completeness of the data: there were very few refusals and the paramedics were scrupulous about completing every question. The ability to match a substantial, and apparently representative, sub-group to census data collected 5 years earlier was also a strength of the study, allowing assessment of socio-demographic factors independent of current difficulties. The main weaknesses were the uncertainty about true age and the related difficulty of establishing a definitive list of eligible participants. Also, the data collected, both in the survey and census, failed to catch some elements of importance. While the survey asked about difficulties in understanding speech, for example, it did not ask about difficulties of expression: while the census asked about current smoking habit, it did not include amount smoked, or allow us to identify ex-smokers who had, perhaps, stopped smoking after developing disability, prior to the census. The pattern of causality was also uncertain for other observed relationships such as illiteracy and difficulty carrying heavy loads (where the physical demands may have been greater than for those with education) and the high levels of disability in those men who had already given up work by the time of the census, 5 years previously. Interpretation of the relation between poor functional capacity and reports of very often feeling depressed is also critical to decisions about interventions, designed to reduce both objective incapacity and also feelings of hopelessness. The study did not include objective measures of capacity, but relied on the villager's own report of degree of difficulty with each dimension: such self-perception of incapacity may be the appropriate metric, although perhaps less so for those with cognitive impairment. It was reassuring that the paramedics very seldom recorded that the degree of disability was under-estimated. The converseof exaggerating disabilitywas not explored systematically, but the low proportions reporting 'much difficulty' , particularly in those below 70 years does not suggest that exaggeration was widespread.
This is not the first study of disability in Bangladesh, although it is by far the largest, covering villages from 4 Divisions of the country. An earlier community based study of some of the same villages found that 50% of those >80 years had physician diagnosed disabilities, most frequently hearing, vision and movement difficulties [7] . Data from Matlab, an area to the south east of Dhaka, was included in the report of the WHO Sage studies, and showed greater disability in women, in older respondents, in people who were single, older, and less educated [1] . The study, which included some 850 subjects ≥70 years, did not report the prevalence of particular disabilities. Other reports from Matlab include an attempt to better understand the value of self-reported health status in older Bangladesh villagers which found, as in the present study, that respondents were more likely to report ill health than disability [8] . The strong relation between incontinence and depression observed here has been widely reported in other populations, including elderly people in Pakistan, with the need for cleanliness in Muslim religious observance being an additional dimension [9] [10] [11] .
The messages from this study are far reaching. First, at the level of primary health care providers, the results underline the urgent need for programs focusing on the elderly, to alleviate those disabilities that are amenable to intervention and to provide support and care for those with multiple disabilities. Instituting these programs will require development of training programs and health education materials, so that care of the elderly can be successfully integrated into primary health care. Such concentration on the elderly will need new funding, and cannot rely simply on the redistribution of resources away from existing programs, such as those for mothers and children. From the study reported here it is clear that funds are needed to support programs to increase mobility, enhance vision and hearing and to decrease the toll of incontinence and depression found to be so common in these elderly villagers. Alleviating these disabilities will require new approaches to care for the rural elderly, backed by demonstration projects to evaluate the viability and effectiveness of culturally appropriate interventions. Although the study reported here has shown that family support is still provided for many (though not the majority) of these elderly villagers, with rapid urbanization, and the departure of the young and healthy to the cities, family structures for the care of the elderly will surely break down, as has already been shown in China [12, 13] . Where young people leave, rural communities will be faced with the need to fill this gap with the provision of community facilities, giving help with feeding and personal care, and aids with vision and mobility to assure accessibility. With such help, the elderly can become more largely self-sufficient, as happens through comprehensive home and social care in wealthy developed counties, in which the maintenance of the elderly at home is seen as a prime goal for social programs. In Bangladesh, the government has begun to recognize the need for social welfare programs for the elderly, but the problems are still substantial, both in Bangladesh and other poor developing countries. Until recently the focus of WHO and donor agencies has been very largely on infants, children and those of reproductive age, but it is no longer defensible to assume either that the rural poor will not survive to old agethey increasingly door that younger women in the household will continue to be willing and available to help with basic needs. A new vision is needed in which the residual capacities of the old are nurtured, remediable deficiencies are attacked vigorously and community facilities put in place to reduce the physical, emotional and cognitive isolation of old people living out their years in discomfort and poverty.
Conclusion
In this study, disabled elderly residents of rural villages in Bangladesh were found to be dependent on the family for help. With family cohesiveness under threat from migration to the city, there is a pressing need for the development and critical evaluation of community-based interventions designed specifically for the elderly in poor rural societies. New approaches to training and practice will be needed to integrate such disability management into primary care. 
